Purpose. A training program for improving the confidence and skills of pharmacists responding to pediatric emergencies is described. Summary. Pharmacists at a pediatric teaching hospital were asked to voluntarily participate in a training program in pediatric emergencies. The program consisted of two educational interventions. The first intervention was a 30-minute, self-study, audiovisual, computer-based module incorporating accepted guidelines for pediatric emergency care. The second intervention was participation in an objective structured clinical evaluation designed as two simulated emergency-resuscitation events allowing for experience, feedback, and evaluation in four major areas: time spent performing required tasks, identifying and locating emergency equipment and medications, drug preparation and administration, and recognition of potential complications. The pharmacists' confidence and skills were assessed before and after the program. Nineteen pharmacists participated in the program; more than half of them had had no experience in an actual pediatric emergency during the preceding six months. After the training was completed, confidence levels (assessed by written questionnaire) increased by an average of 14.5%; the increase was significant for four of the five questions. Competency (evaluated by a 20-item examination) increased by an average of 11% (p < 0.001). Conclusion. A training program in pediatric emergencies for pharmacists appeared to increase their confidence and competency for responding to these events.
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Problem
Pharmacists specializing in pediatric practice are expected to maintain the skills and clinical judgment necessary to participate in the resuscitation of a critically ill child. The Children's Hospital (TCH) in Denver, Colorado, mandates completion of a pediatric advanced life support (PALS) course for all medical residents and routinely conducts simulated emergency-resuscitation events for these physicians. However, these activities are not intended to train the pharmacy staff to handle predefined roles and responsibilities in a pediatric emergency. At present, only a few pharmacists at TCH are certified in PALS, and even fewer are routinely involved in the care of pediatric patients requiring resuscitation due to trauma or respiratory or cardiovascular collapse. Since a pharmacist is a vital member of the emergency response team at TCH, we felt that all pharmacists should be competent in emergency management.
This article describes a training program that includes a computerbased clinical competency module and mock emergency-resuscitation events for improving the confidence and skills of pharmacists participating in pediatric emergencies.
Background
The use of simulated emergencyresuscitation events to improve the clinical preparedness of nurses and physicians for pediatric and adult emergencies has been previously reported, yet a formal evaluation of such training for pharmacists has not been published to date. 
Analysis and resolution
Since 2005, the pharmacy department has used self-study, computerbased learning modules to assess and record clinical competencies in a variety of pharmacy areas. We developed and assessed a training program in pediatric emergencies for pharmacists that includes a computer-based learning module and participation in simulated emergency-resuscitation events.
This prospective, observational, educational, interventional exercise was reviewed and approved by the institutional review board. Pharmacists employed by TCH on a full-time basis were asked (through e-mail or direct contact) to voluntarily participate by one of the investigators. Consent for participation was obtained after each pharmacist read an information sheet and had the opportunity to ask questions. To deidentify participants, pharmacists were assigned a program number and were asked to complete a questionnaire that assessed their education, pharmacy experience, and past participation in pediatric emergencies. The pharmacists then completed a five-item survey to measure baseline confidence regarding participation in a pediatric emergency. Confidence was rated on a 4-point Likert scale (1 = no confidence, 2 = somewhat confident, 3 = confident, and 4 = highly confident). We chose a 4-point rather than a 5-point scale to avoid central-tendency bias. The pharmacists rated their confidence in ability to provide medications during a trauma or emergency-resuscitation event, ability to predict and anticipate medication requirements during a trauma or emergency-resuscitation event, and ability to locate medications and supplies during a trauma or emergency-resuscitation event. The pharmacists also completed a 20-item test of baseline clinical knowledge in operational and medication-related topics (appendix).
Within one week of completing the baseline confidence survey and competency test, the pharmacists participated in the training program, which consisted of two educational interventions. The first intervention was a 30-minute, selfstudy, audiovisual, computer-based module designed and produced by the investigators and incorporating both local and nationally accepted guidelines for pediatric emergency care. 10 The module focused on the pharmacist's role in an emergency, emergency medication location and preparation, and common pediatric emergencies and their pharmacologic treatment; pictures were presented of emergency equipment, medications, equipment storage sites, and trauma care bays at TCH. The second educational intervention was participation in an objective structured clinical evaluation (OSCE) designed as two simulated emergency-resuscitation events to allow for experience, feedback, and evaluation in four major areas: time used to perform required tasks, identifying and locating emergency equipment and medications, drug preparation and administration (proper drug, dosage, administration directions, and labeling), and recognition of potential complications that may require therapy.
All pharmacists participated in the same two scripted scenarios, and all mock emergency-resuscitation events were videotaped to allow for objective scoring and evaluation by the investigators. The emergencyresuscitation events comprised two common pediatric emergencies, status epilepticus and traumatic brain injury requiring rapid-sequence intubation. In the role playing, the investigators acted as physicians and the participants as responding pharmacists. The investigators followed a standardized script. To add as much realism as possible, an actual emergency drug cart was used. Participants were instructed to conduct themselves as they would in a real emergency, including asking clinically relevant questions.
The investigators provided constructive feedback to all participants immediately after the simulated events. Feedback consisted of standardized information that covered key concepts. Preprinted evaluation forms were used to score proficiency with a rubric scoring system. The OSCE evaluated 11 distinct tasks during the simulated events. Each task was assigned a numerical value and was evaluated by all three investigators. The mean score for each task was based on input from all three investigators. A 19-point total score was possible. Within 48 hours after completing the training program, the participants were retested on their clinical knowledge (with the same 20-item multiple-choice examination) and were surveyed again to assess their confidence.
Each participant served as his or her own control. Responses to the confidence survey were treated as numerical data and were analyzed by using Student's t test for paired data. Each response was treated separately, and responses were summed to create a group score for each question. A two-tailed Student's t test was used to compare competency scores before and after the training. The a priori level of significance was 0.05. Descriptive statistics (mean or median ± S.D., when appropriate) were applied to the OSCE scores.
A total of 19 pharmacists participated in the program, or 100% of the targeted population. Pharmacy experience (defined as time spent practicing as a licensed pharmacist) ranged from less than 2 years to more than 10 years. Ten (53%) of the pharmacists had practiced for more than 10 years, and 14 (74%) had practiced specifically at TCH for 2-10 years. Nine (46%) had not completed a pharmacy practice residency. Eight (42%) had completed a 1-year postgraduate residency program, and 2 (10%) had completed a 2-year postgraduate program (a 1-year residency in general pediatric pharmacy followed by a 1-year subspecialty program).
More than half of the pharmacists (10 [53%]) had had no experience in an actual pediatric emergency during the preceding six months, whereas 5 (26%) (all ICU pharmacists) had participated in more than five. Thirteen pharmacists (69%) had completed a PALS program, with seven of them completing this program more than three years earlier, two within the preceding year, and four within the preceding two years.
Mean ± S.D. baseline self-reported confidence scores ranged from 2.3 ± 1.1 to 3.3 ± 1.09, depending on the question (Table 1) . After the training program, mean confidence scores increased by 14.5% across all questions. A significant increase in confidence was detected for four of the five questions.
Overall OSCE scores for the 11 distinct tasks performed during the simulated resuscitation events ranged from 47% to 100%. The highest scores were associated with medication preparation, drug information, and anticipation of medication requirements ( preceding six months, and five had had 10 or more years' experience as a pharmacist. The highest competency and confidence scores were observed in pharmacists with routine pediatric emergency-resuscitation experience.
Discussion
While all pediatric pharmacists are expected to have the skills and clinical judgment necessary to participate in the resuscitation of a critically ill child, not every pediatric pharmacist is routinely exposed to emergencies. This lack of routine exposure may limit confidence and skills. Even with proper education in resuscitation (e.g., training in advanced cardiac life support), medical residents have reported feeling unprepared as leaders of cardiac arrest teams.
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Co n te m p o r a r y e m e r g e n c yresponse teams in pediatric institutions are multidisciplinary, and members have predefined roles and responsibilities. The role of the pharmacist typically includes preparing all i.v. medications, providing drug information (such as instructions on administration), and predicting and anticipating medication requirements. The PICU pharmacist at TCH is the pharmacy member of the emergency response team and responds to all cardiopulmonary arrests and traumas. This pharmacist has PALS certification and routinely participates in emergency responses. The rest of the pharmacy staff has lacked the opportunity to maintain high levels of confidence and skills related to pediatric emergencies. Hence, we designed a pediatric emergency training program for all pharmacists at our institution. After participating in this program, pharmacists' confidence and competence increased.
The self-study, computer-based module was designed to establish a uniform knowledge base about common pediatric emergencies and appropriate pharmacologic responses at our institution. We are not aware of any published studies evaluating this type of educational approach.
Participation in mock emergencyresuscitation events has been evaluated previously. When medical house staff, nurses, and office-based primary care pediatricians participated in such exercises, their self-reported confidence and performance improved. [1] [2] [3] 5, 6 In a survey, internal medicine residents reported that simulated events followed by debriefing sessions provided the most effective training in emergency resuscitation. 11 Toma et al. 12 reported that 30% of pharmacy residency programs responding to a survey required pharmacy residents to participate in cardiopulmonary resuscitation. A majority of these residency programs provided special training tailored to the hospital.
We used an OSCE to assess pharmacist performance during the mock emergency-resuscitation events. OSCEs have been previously used to assess the performance of medical students and have been shown to be reliable, valid, and objective. [13] [14] [15] OSCEs have also proven to be valuable for promoting student learning. 16 The investigators acted as emergency-resuscitation event facilitators, because research has shown that experienced practitioners (acting as clinical facilitators) can have a positive influence on both the learning and evaluative phases of simulated events. 17 Overall, the pharmacists performed very well in medication preparation and provision of accurate drug information. The lowest performance scores were observed for locating medications and supplies.
We used preintervention and postintervention test scores, along with a confidence survey, to evaluate the program's impact. Pharmacists with the greatest improvement in confidence and competency were those with the least experience in responding to pediatric emergencies and those who scored lowest on the preintervention competency test. On the basis of direct feedback, we believe that participation in the mock events contributed substantially to the improvement in confidence. The highest confidence and competency scores were observed in pharmacists who had previously responded to pediatric emergencies.
Our experience involved only one institution and may not be applicable to all inpatient hospital settings. Additionally, the training program is time-consuming and requires a dedicated staff. While we requested that program participants work independently and not prepare prior to the baseline tests, we cannot rule out the possibility that advance preparation occurred. Last, since we used the same 20-item test to measure competency before and after the intervention, there was a possibility for recall bias. However, the correct responses were not revealed to participants until after the program.
Videotaped recordings of the OSCE allowed the investigators to evaluate the pharmacists' performance without bias while adding realistic elements of pressure and anxiety to the mock events. We also provided immediate constructive feedback to participants after the OSCE. This debriefing session allowed for individualized teaching about key concepts.
We plan to conduct this training program annually and to require all TCH pharmacists to be competent in these skills. We have been asked to run simulated emergencyresuscitation events once per quarter for the pharmacy staff and to develop pocket information cards that list pediatric emergency medications and dosages.
Conclusion
A training program in pediatric emergencies for pharmacists appeared to increase their confidence and competency for responding to these events.
